Introduction {#Sec1}
============

In today's scenario, the human race is panicked due to an alarming situation of the recent pandemic of COVID-19. COVID-19 is also depicted as 2019 novel coronavirus (2019-nCoV) or the Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2). The initial epicentre of the present pandemic was Wuhan, the capital of Hubei province China in December 2019 \[[@CR3]\] but now worldwide humanity is affected by 2019-nCov due to lack of possible cure of this novel virus. The initial transmission mode of this newly discovered 2019-nCov was considered to be cough or sneeze. The World Health Organization (WHO) announced that this virus can enter into the body when a person comes in contact with droplets produced through cough, sneezing or when the person touches some infected any physical area, then touches their eyes, mouth or nose \[[@CR1]\]. But, recently WHO published that this COVID-19 virus is airborne and can spread through breathing or even just talking \[[@CR7]\]. The initial symptoms of COVID-19 virus infection were found to be cough, sore throat, fatigue, which could lead to fever, diarrhea, and malaise among others. Further, due to human-to-human transmission, the exponential increment in the number of infectious cases was observed \[[@CR1], [@CR3], [@CR27]\].

According to WHO till 14/04/2020, from China to the rest of the world in 206 countries, areas or territories, around 1,844,863 cases of coronavirus infections and 117,021 deaths have been reported \[[@CR6]\]. In Indian scenario, the observed trends of virus transmission till 24/03/2020, expected the local or initial stage of COVID-19 epidemic. Most of the cases were found to be migrants, overseas visitors, and some others who were in contact with these infected persons. To tackle this initial transmission, the countrywide lockdown was called by the Indian Government. The situation seemed to be under control due to lockdown till 24/03/2020, since the total number of confirmed and death cases found to be 511 and 10, respectively, as presented in Table [1](#Tab1){ref-type="table"}. But now till 14/04/2020, India has reported 11,488 cases and further trends are discussed in Table [1](#Tab1){ref-type="table"} \[[@CR8], [@CR11]\]. The frightening trends were reported from 04/04/2020, when the number of confirmed cases increased drastically and shoot up to 2650 from 909 as reported on 28/03/2020 and presented in Table [1](#Tab1){ref-type="table"}. The sudden horrifying increment in cases was occurred due to the religious gathering in New Delhi and its spread throughout the country, which lead to human-to-human transmission of COVID-19 in India. Initially, most of the people, who came in contact with such infected persons, were unaware of the virus symptoms in their bodies. The prime cause of the virus spread was supposed to be fear and the non-expressive way of infected persons about their health to the health workers/authorities for initial screening. Although, preventive measures such as social distancing, quarantine, and isolation methods were taken worldwide. These preventive measures were proved effective, when the appropriate pharmacological techniques and experiments did not cure so much \[[@CR1], [@CR27]\].Table 1Date wise confirmed cases/deaths and its percent increaseDate of reportingConfirmed casesNumber of deaths14/04/202011,48839211/04/2020845428808/04/2020509516604/04/202026506828/03/20209091924/03/20205111014/03/202084209/03/202044013/02/20203030/01/202010

There is a large part of the world's population which could require more care and timely medical assistance for their livelihood and this age group of 'Elderly people (with age 50 years and greater)', could have more chances of infection due to COVID-19 and became the major part of total death cases of worldwide infected cases \[[@CR13], [@CR25]\]. In India till 14/04/2020, the total death cases increased to 392, in which most of the death cases pointed to specific age-group of elderly people \[[@CR8]\]. According to census-2011, 15.92% of the total population belongs to the age group of 50 years and greater, and the effect of the present COVID-19 outbreak needs to be studied concerning this age group \[[@CR4], [@CR17]\]. The work in this paper presents the forecast of the total infection cases and possible death cases in this age group of 'Elderly people' in India. Several dynamic models were applied concerning the population of India to predict the number of infected elderly people and death cases of elderly people in the coming 21 days up to 05/05/2020. Further, the investigation was also deeply studied for some of the states/regions of India.

Methods {#Sec2}
=======

Data {#Sec3}
----

The real-time updated data of the cumulative number of cases of confirmed, death, and cured in India and rest of the world was taken from COVID-19 Tracker India \[[@CR8]\], Dong et al. \[[@CR11]\] and Ritchie \[[@CR22]\]. The database source recorded the daily update of the region/state/UT based number of confirmed/reported, death and cured cases up to 14/04/2020. The cumulative projections could be considered for estimating the predictions for the next 21 days, since the database might contain some irregularities and some reporting delays.

Prediction Models {#Sec4}
-----------------

Wang et al. \[[@CR26]\] analyzed the outbreak of the Canada 2009 H1N1 outbreak, GTA 2003 SARS outbreak, Singapore 2005 dengue outbreak, and the Taiwan 2003 SARS outbreak using a constrained Richards model. Pell et al. \[[@CR20]\] implemented a generalized Richards model to forecast the impact of epidemics such as EBOLA 2015 on the human population and predicted the final epidemic size. Chowell et al. \[[@CR5]\] analyzed the outbreak of Severe Acute Respiratory Syndrome (SARS) in Singapore, plague in Madagascar, and also Ebola in the Democratic Republic of Congo (DRC). Pan et al. \[[@CR19]\] analyzed the time duration of lung changes on chest CT during recovery from COVID-19 epidemic. Diao et al. \[[@CR10]\] suggested that the cure rate could be used to analyze the treatment effectiveness in various medical techniques and could be significant for epidemic decision-making. Perc et al. \[[@CR21]\] used the mathematical model to analyze the behavior of COVID-19 over various countries worldwide and also estimated the growth rate of COVID-19 for 21 days for different countries such as the USA, Slovenia, Iran, and Germany. Singh et al. \[[@CR23]\] analyzed the impact of social distancing on the transmission of COVID-19 and predicted the duration of the lockdown period for India based on available data till 25/03/2020. But, after 25/03/2020, there was a dramatic increase in infectious COVID-19 cases due to a religious gathering, and transmission trends were terribly changed. In the present work, the autoregressive mathematical model was used to forecast the impact of COVID-19 for the next 21 days till 05/05/2020 in India and also the impact of the current outbreak on the most sensitive age group of 50 and greater in India. Further, the investigation was also performed for some of the states/regions of India.

Mathematics of Model {#Sec5}
--------------------

An Autoregressive Integrated Moving Average (ARIMA) model is a generalization of an Autoregressive Moving Average (ARMA) technique used for time series data analytics to better understand the data or to predict future forecasting. ARIMA models are generally applied in non-stationary data \[[@CR9], [@CR15], [@CR16], [@CR18]\]. ARIMA model is presented as$$\documentclass[12pt]{minimal}
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                \begin{document}$${\text{ARIMA }}\left( {L, \, D, \, M} \right)$$\end{document}$$where *L*, *D*, *M* are non-negative integers. In the ARIMA model, *L* denotes time lags or the number of autoregressive terms, *D* is the degree of differencing or the number of non-seasonal differences and *M* reflects the order of the moving-average or number of lagged forecast errors in the prediction equation.
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Results and Discussion {#Sec6}
======================

The investigation was divided into four cases: Case I presented the total number of COVID-19 infectious, death, cured cases, and impact on the population of India till 14/04/2020 and projected the results for the next 21 days till 05/05/2020. Case II presented the impact of the outbreak on the different states/regions of India and predicted the transmission in the next 21 days. Case III presented the impact of COVID-19 on the most sensitive age group in India. Case IV summarized the available facts regarding COVID-19 and epidemic transmission.

Case I (A): Trends and Prediction of COVID-19 for Globe and India {#Sec7}
-----------------------------------------------------------------

The present and predicted trends for the coming 21 days for the global situation and especially India were highlighted in this section. The global and Indian trends for infectious, death, and recovered cases are presented in Figs. [1](#Fig1){ref-type="fig"} and [2](#Fig2){ref-type="fig"}, respectively.Fig. 1World trends and predictions of COVID-19Fig. 2India trends and predictions of COVID-19

Case I (B): Impact of COVID-19 on Population of India as Per Census 2011 and Projected 2019 {#Sec8}
-------------------------------------------------------------------------------------------

In this section, the impact of the COVID-19 outbreak was considered over the population of India. To consider the impact over the population of India, the population considerations were done according to Census-2011 \[[@CR4]\] and the projected population for 2019 \[[@CR24]\]. According to the Census-2011, the total population of India was 1,210,854,977, which was projected to be 1,353,890,423 in 2019 as per available resources. The projected impact over the population according to census-2011 and projected 2019 is presented in Figs. [3](#Fig3){ref-type="fig"} and [4](#Fig4){ref-type="fig"}.Fig. 3Projected impact of COVID-19 on population of India (census-2011)Fig. 4Projected impact of COVID-19 on population of India (projected population-2019)

Discussion {#Sec9}
----------

The horrifying trends of the COVID-19 pandemic predicted more than 115,000 deaths in just 101 days in the worldwide scenario. The worldwide actual and predicted number of infected and death cases till 14/04/2020 and for the coming 21 days till 05/05/2020 are presented in Fig. [1](#Fig1){ref-type="fig"}. It was observed from the results that if the outbreak of this infectious virus could not be controlled timely then the estimated 3,500,000 of infected cases would be found around the globe as presented in Fig. [1](#Fig1){ref-type="fig"}a and the graph of the death cases would also rise to the peak and the approximate number of deaths become 250,000 as presented in Fig. [1](#Fig1){ref-type="fig"}b.

India is the second-ranked country in terms of population and also not much affected by COVID-19 outbreak yet. With the decision of early lockdown, this outbreak was supposed to be controlled. But, it could become mandatory to estimate the transmission of this dangerous virus in coming days, thus the statistical predictions for India are presented in Fig. [2](#Fig2){ref-type="fig"} and it was predicted for next 21 days till 05/05/2020 that more than 35,000 persons would be affected with this deadly virus in pre-implemented controlled conditions such as lockdown, social distancing, etc. throughout the whole country as presented in Fig. [2](#Fig2){ref-type="fig"}a. It was also observed from Fig. [2](#Fig2){ref-type="fig"}b that the death cases would also be raised to more than 1400 in the coming 21 days. The human immunity plays a vital role in fighting COVID-19 infection and in the light this fact, till now around 1000 infected persons were recovered and this number will become more than 7000 in the coming 21 days as presented in Fig. [2](#Fig2){ref-type="fig"}c.

The present pandemic outbreak could affect the large portion of the population of India and this impact is presented in Figs. [3](#Fig3){ref-type="fig"} and [4](#Fig4){ref-type="fig"}. Since the last census was done in 2011 and actual data was available regarding population, then it was observed from Fig. [3](#Fig3){ref-type="fig"}a that, 0.003130% of the population could be infected by COVID-19 virus and 0.000116% portion of the population could be dead in next 21 days prediction as presented in Fig. [3](#Fig3){ref-type="fig"}b. A similar prediction could be done over the increased and projected population of 2019 in India and observations from Fig. [4](#Fig4){ref-type="fig"}a, b could be depicted that population percentage of 0.002789 could become infectious and death cases could become 0.000104% of the projected population-2019, respectively. The recovery rate seemed to be much less than the infection rate, but cured/recovered cases could become the important factor to lower down the horrifying fear of outbreak and 0.000535% and 0.000478% of the total population of India as per census-2011 and projected 2019 could be recovered from this deadly virus infection till 05/05/2020 as presented in Figs. [3](#Fig3){ref-type="fig"} and [4](#Fig4){ref-type="fig"}, respectively.

Case II: Trends and Prediction of COVID-19 in States/Regions of India {#Sec10}
---------------------------------------------------------------------

The nation wise COVID-19 virus impact was considered in Case I but it could be important, to study the virus transmission through state/region wise scenario. This section presented the trends and prediction of virus impact over various states and regions of the Republic of India. The comparison of state/region wise impact according to Census-2011 and Projected-2019 population is presented in Fig. [5](#Fig5){ref-type="fig"}. Further, the state/region wise projected infectious, death and cured cases are presented in Fig. [6](#Fig6){ref-type="fig"}.Fig. 5Comparison of trends and prediction of COVID-19 in states/regions of IndiaFig. 6States/region wise prediction of COVID-19 in India till 05/05/2020

Discussion {#Sec11}
----------

It was observed from the results presented in Figs. [5](#Fig5){ref-type="fig"} and [6](#Fig6){ref-type="fig"} that impact of the current virus outbreak could be crucial and the predicted high-risk state/regions could be Delhi, Maharashtra, Tamilnadu, Kerala, Gujrat, Rajasthan, Telangana, Andhra Pradesh, Madhya Pradesh, Goa, and Punjab. The prediction peaks for infection cases for the next 21 days (for both census-2011 and projected-2019 population) were very high in the highlighted states as presented in Fig. [5](#Fig5){ref-type="fig"}. The most infectious states/regions such as Maharashtra (infectious cases \> 2650), Delhi (infectious cases \> 1550), Tamilnadu (approximately 1200 infectious cases) etc. had put the population at high risk. In some regions, the rate of virus infection became double or more in a few days such as Punjab. It was also observed from Fig. [6](#Fig6){ref-type="fig"} that the predictions for death cases could also be high in the coming 21 days. The major portion of the state/region could be infectious in the next 21 days if the virus outbreak continues as per its current transmission rate. The precautionary measures need to be imposed in the high infected areas and spreading hotspot areas should also be identified in all states/regions as soon as possible. The state/region wise projected trends for infection cases in the next 21 days from data recorded date (14/04/2020) are presented in Fig. [6](#Fig6){ref-type="fig"}.

Case III: Impact of COVID-19 on High-Risk Elderly People in India {#Sec12}
-----------------------------------------------------------------

The analysis in Case I and Case II presented the population-wise impact of present outbreak India and various states/regions in India. But the impact of the current pandemic and its transmission should also be considered age-wise, and it was predicted that the elderly group of the population could be at high risk. The death rate trends and prediction as per the Indian scenario are presented in Fig. [7](#Fig7){ref-type="fig"}.Fig. 7Impact analysis of COVID-19 on age group (50 years and greater) in India

Discussion {#Sec13}
----------

The death impact of COVID-19 over the different age-groups was considered for the worldwide infectious case as presented in Fig. [7](#Fig7){ref-type="fig"}a. It was observed from the global scenario that the age group of the elderly population (50 years and greater) could be at high risk of death in comparison to other defined age groups as presented in Fig. [7](#Fig7){ref-type="fig"}a. In context with the Indian scenario, the total population (Census-2011) was divided in similar age-group and it was found that 15.92% persons belong to the age group of elderly people (with age 50 years and greater), 25.58% and 58.5% related to the age group of 30--49 years and 0--29 years, respectively, as presented in Fig. [7](#Fig7){ref-type="fig"}b. The forecast mathematical model was also applied to the population of India for age-wise prediction and the results of the possible prediction are presented in Fig. [7](#Fig7){ref-type="fig"}b. It was observed from Fig. [7](#Fig7){ref-type="fig"}c that the death cases belonging to the age group of 50 years and greater could rise to near 400 in the next 21 days.

### High-Risk Population {#Sec14}

Since the elderly age group could be at a very high risk of infection due to COVID-19, and then it could become mandatory to discuss the total high-risk population of India. As per publication by the Ministry of Statistics and Programme Implementation of India regarding elderly in India \[[@CR12]\], 8.6% population (104,133,528 people) belonged to elderly people were present in Census-2011 and this was projected to be around 10% (135,389,042 people) in the projected population of 2019 \[[@CR2]\]. The large portion of the population could be more prone to COVID-19 virus infection and death. The state-wise % of the elderly population and the predicted high-risk population are presented in Table [2](#Tab2){ref-type="table"}. If the contribution of this age group in economic section of the country is considered, then it was found that 41.6% of this age-group people are responsible for strengthening the economic ground of India and as per census-2011, the total population became 503,715,670 persons, which is at high risk in current pandemic. If the same economic percentage could be applied to the projected population of India in 2019, then the population number could be increased to 563,218,416 persons. If the social distancing and lockdown could not be followed then this population portion could be at very high risk. As per published ICMR study that the R0 value for the current coronavirus infection was considered to be 2.5 and if the social exposure reduced by 75%, then one sick person can only infect 2.5 persons in 1 month \[[@CR14]\]. But, in case, the social distancing and proper lockdown conditions are not properly followed by the citizens of India, then the scenario will be different and terrible.Table 2Analysis of high risk elderly populationState/UT/region% elderly populationElderly population (person)State/UT/region% elderly populationElderly population (person)High risk COVID-19 (Census-2011) Andhra Pradesh9.88,288,916Lakshadweep8.25287 A and N Islands6.725,499Madhya Pradesh7.95,737,518 Arunachal Pradesh4.663,651Maharashtra9.911,125,059 Assam6.72,090,774Manipur7199,906 Bihar7.47,703,359Meghalaya4.7139,444 Chandigarh6.467,549Mizoram6.369,124 Chhattisgarh7.81,992,525Nagaland5.2102,882 Dadra and Nagar Haveli413,748Odisha9.53,987,551 Daman and Diu4.711,433Puducherry9.7121,051 Delhi6.81,141,580Punjab10.32,857,564 Goa11.2163,357Rajasthan7.55,141,133 Gujarat7.94,774,736Sikkim6.740,909 Haryana8.72,205,577Tamil Nadu10.47,503,291 Himachal Pradesh10.2700,189Tripura7.9290,239 Jammu and Kashmir7.4928,056Uttar Pradesh7.715,385,550 Jharkhand7.12,342,158Uttarakhand8.9897,680 Karnataka7.74,704,338West Bengal8.57,758,470 Kerala12.64,209,164

The present study will be in favor of proper lockdown for the next 21 days and further extension if needed and also the strict norms of social distancing should be followed. In the presence of limited resources, proper health care of high-risk age-group should be taken to stop the spread of COVID-19 and also to control the causality to high-risk age group.

Conclusions {#Sec15}
===========

The frightening effects of the current outbreak of COVID-19 can be observed all over the globe, and several medical/social efforts are in progress to stop/control the transmission of the 2019-nCoV virus. It was necessary to study the impact of current pandemic over the different age-group population in various countries with satisfactory or limited health resources since the virus outbreak affected almost all countries in the world irrespective of development in the medical sector. The work in the present study analyzed the trends of noble coronavirus outbreak globally and also deep analysis was performed over the population of the Republic of India. The analysis and predictions were performed for the next 21 days till 05/05/2020 and observed that the number of infectious and death cases could rise to the maximum number in the coming 21 days. The study also identified various high-risk Indian states/regions which could become spreading hotspots in the country. Further, the impact of the outbreak was considered age-wise and it was found that the large percentage of the population, belong to the age group of elderly people (with age 50 years and greater), could be at a very high fatality risk and virus infection. The proper care must be taken and all necessary medical facilities should be provided to this age-group of elderly people so that the social distancing could be sacrificed.

The Government of the Republic of India had already taken very bold steps to control virus transmission such as a countrywide lockdown. The study is in favor of extending lockdown up to the next 21 days or more if needed to slow down the virus spread throughout the country and the norms of social distancing should be strictly implemented to avoid any region or person becoming super spreader and to stop community transmission. Random and mass testing will be proved effective to control or locate virus transmission. Further, larger areas should be divided into smaller zones and colony-wise and the mass level initial screening should be performed zones to identify the patients with initial symptoms. After the end of lockdown, when the normal routine would be resumed, still, then the proper sanitization and centralized initial screening mechanism with high-quality equipments should be implemented throughout the country to track the infected patients at various gathering areas such as restaurants/hotels, grocery stores, interstate transfer terminals, railway stations, toll checkpoints, airports, border entry/exit terminals, educational sectors, industries sectors, etc.
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